
Tomato requires substantial irrigation and problems with soil salinity is 
common (Libutti et al., 2018). A potential strategy to enhance crop 
resilience to salinity is the application of exopolysaccharides (EPS), 
which can be produced through solid-state fermentation (SSF) of 
organic residues. 
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Figure 1. Flow charts including the system boundaries of the solid-state fermentation and the baseline composting scenario. 

Introduction

Solid-state fermentation and EPS application to tomato on saline 
soils results in substantial environmental benefits (Figure 2) due 
to avoided yield loss (Table 1) and low impact from SSF 
operation. 
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Effect based on 
Shoot 
height

Shoot 
weight

Root 
weight

30% avoided 
yield loss unit

Standard yield 165 165 165 165 Mg/ha

Yield under saline stress 97.8 34.1 9.0 Mg/ha

Yield under saline stress with EPS 106.9 62.9 45.2 Mg/ha

% Avoided yield loss with EPS 6% 17% 22% 30%

Avoided yield loss with EPS 9.1 28.8 36.2 49.5 Mg/ha

Table 1. Effect of EPS application on tomato yield on saline soil. Data on yield effects 
based on shoot height, shoot weight and root weight from El Arroussi et al. (2018).
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Figure 2.Normalized and weighted impact results as calculated with the environmental 
footprint method EF v3.1. 

The goal of study was to assess the 
environmental impacts of SSF of juice 
production solid residues in a life cycle 
assessment, including the application 
of EPS as a biostimulant to tomato 
growing on saline affected soils. The 
inventory of the SSF was based on the 
bench-scale trials of Garcia-Muchart 
et al. (2025). A full-scale scenario was 
modelled assuming use of industrial 
equipment, while applying the mass 
balances for carbon (C) and nitrogen 
(N) and EPS production efficiency as in 
the bench-scale trials.  
The feedstock used in the SSF was a 
waste product from the production of 
ginger juice, with 23% dry matter of 
which 44.8% C and 0.76% N, which is 
currently treated through industrial 
composting. The current treatment 
was included as a reference scenario 
in the LCA. 
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